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ABSTRACT 

Background: Lymphomas are a group of malignancies affecting B, T and NK cells. Cyclooxygenase-2 (COX-2) 
enzyme is one of the known inflammatory factors which increase during the inflammation process. Increase in 
COX-2 expression inhibits apoptosis and increases tumor cells invasion and angiogenesis. Increase in the 
COX-2 gene expression is seen in a group of cancers. Specific COX-2 inhibition also can be beneficial in some 
cancers through apoptosis stimulation. 

Materials & Methods: In this descriptive-analytic study, the degree of COX-2 expression was evaluated in 
patients with non-Hodgkin lymphoma. The following variables were used in this study: gender, age, 
lymphoma type, the stage of disease, the degree of disease, the existence of B symptom, extranodal 
involvement, response to treatment, death and LDH levels. Paraffin-embedded tissue blocks from 153 cases of 
non-Hodgkin' and Hodgkin' lymphoma were selected for immunohistochemical staining of COX-2 expression. 
Results: COX-2 level was reported positive in 4 (4.7%) patients with non-Hodgkin's lymphoma and 4 (5.7%) 
with Hodgkin's lymphoma. Fifteen patients experienced relapses and 9 died during the median follow-up of 7 
years. There was no significant relationship between quantitative and qualitative variables and COX-2 
expression. Also, there was no relationship between COX-2 and type of lymphoma (P=0.476). 
Conclusion: According to our results, no relationship between COX-2 expression and type of lymphoma was 
found. We recommend more patient involvement to assess COX-2 expression. Apparently, it seems that the 
patient's race (Azari) may have an impact on the results of this study. 

KEY WORDS: COX-2, Non-Hodgkin lymphoma, Hodgkin lymphoma 



INTRODUCTION 

Lymphomas are a group of malignancies in B, T 
and NK cells. 1 Chronic inflammation can be 
associated with cancer emergence. 2 Rudolf Virchow 
established the view that cancers arise at sites of 
chronic inflammation. This enzyme increases in the 
inflammations. 3 



Inflammation is one of the important factors in the 
cancer phenomenon. 2 COX-2 plays an important 
role in the tumor growth and malignant cell 
proliferation which is followed by an increase in 
angiogenesis, invasion and metastasis. There is a 
close relationship between COX-2 and EGFR. 4 There 
are two known COX types including COX-1 and COX- 
2. COX-1 is produced in many different situations, 
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whereas COX-2 is produced in inflammation and 
cancer. COX-2 mRNA is not seen in the tissues 
normally, but it can increase following response to 
inflammation or mitogenic stimuli such as growth 
factor cytokines, oncogenes and several chemical 
factors. Increase in COX-2 expression inhibits 
apoptosis and increases tumor cell invasion and 
angiogenesis. Stimulation for activating COX-2 gene 
may have an import role in the emergence of 
cancer. 2 " 5 The increase in COX-2 expression can be 
seen in a group of cancers including pancreas, 
stomach, prostate, lung, colorectal, head and neck, 
breast and bladder. Specific inhibition of COX-2 can 
also be useful in some cancers by apoptosis 
stimulation. 2 " 5 

The aim of this study is to evaluate COX-2 
expression degree in the patients with lymphoma. 
Considering the fatality and malignancy of 
lymphoma disease, COX-2 expression can be used 
as a prognostic factor; NSAIDs targeting COX-2 
inhibition and increasing apoptosis and anti- 
angiogenesis activities can be used. 

MATERIALS AND METHODS 

This descriptive-analytic study was conducted in 
the Hematology and Oncology Clinic of Shahid 
Ghazi-Tabatabaei Medical Educational System, 
Tabriz from 2004-2010. Patients with lymphoma 
who had pathology reports of Hodgkin's and non- 
Hodgkin's lymphoma were selected. The patients 
were considered to study the following variables: 
gender, age, lymphoma type, stage of the disease 
(Ann Arbor Staging System), the grade of the 
disease (WHO classification), existence of B 
symptom, extranodal involvement, response to 
treatment, death and LDH levels. 
Immunohistochemistry approach was used to 
evaluate COX-2 expression. Informed consents were 
obtained from all patients. The 
immunohistochemistry tests were performed by the 
project approved in the Hemetology-Oncology 
research Center, affiliated with Tabriz University of 
Medical Sciences. 

Immunohistochemistry Method 

Samples were cut at 3-micrometer thickness of 
formalin. Fixed paraffin-embedded tissue samples 



were deparaffinized, rehydrated through a series of 
graded alcohols and blinked for endogenous 
peroxidase (3% H 2 0 2 ) and avidin/biotin. Antigen 
retrieval was carried out in a microwave oven with 
peroxidase blocking reagent for 5 min. Primary 
monoclonal antibody for COX-2 (1/600 dilution- 
DAKO) was applied to the section. After washing, 
they were incubated for 20 min with biotinylated 
horse anti mouse IgG immunoglobulin (DAKO) and 
for 30min with strept avidin peroxidase reagent. 
The sections were counterstained with mayer's 
hematoxylin and then cover slipped. Next, 3 cellular 
sections were selected and evaluated, using a x20 
magnification lens and degree of positivity for COX- 
2 in tumoral cells was reported. Quality control was 
performed by using positive colon cancer samples. 

SPSS 13 software, Chi-square, T-test, Mann- 
Whitney Test, Fisher's exact test were used for 
statistical analyses. P<0.005 was considered 
significant. 

RESULTS 

In this study, 153 patients with lymphoma were 
included. There were 105 (68.6%) males and 48 
(31.4%) females, with a median age of 40±17 years. 
71 (46.4%) had B symptoms. 53 patients had stage I, 
52 stage II, 41 stage III and 7 stage IV disease. 24 
patients (15.7%) had extranodal lymphoma. In non- 
Hodgkin lymphoma, based on the histology, 
21patients (24.6%) were indolent, 55 (64.7%) 
aggressive and 9 (10.6%) very aggressive. LDH level 
were 151-1237 (414±294). COX-2 level was 
reported positive in 4 patients with non-Hodgkin' 
lymphoma and 4 patients with Hodgkin' lymphoma. 
Fifteen patients experienced relapses and 9 died 
during the median follow-up of 7 years. There was 
no significant relationship between quantitative and 
qualitative variables and COX-2 expression. Also, 
there was no relationship between COX-2 and type 
of lymphoma (P=0.476). 

DISCUSSION 

Inflammation is one of the important factors in 
the cancer phenomenon. 2 COX-2 plays an important 
role in the tumor growth, malignant cell 
proliferation followed by increase in angiogenesis, 
invasion and metastasis. There is a close 



2 



International Journal of Hematology Oncology and Stem Cell Research 
ijhoscr.tums.ac.ir 



IJHOSCR, 1 January 2013. Volume 7, Number 1 



Cyclooxygenase-2 Expression in Lymphoma 



relationship between COX-2 and EGFR. 5 In 
arachidonic acid cycle, cyclooxygenase COX-2 plays 
an important role in the production of 
prostaglandins. 

A number of studies on lymphoma are relatively 
limited, as compared with solid tumors. In the study 
of Li et al., COX-2 expression degree was 
significantly higher in the patients with lymphoma 
compared to the normal tissues. 8 The results of a 
cohort study conducted by Paydas S et al., on the 
patients with non-Hodgkin's lymphoma to compare 
COX-2 expression degree showed that 56% of 
patients possessed COX-2 and there was no 
significant difference regarding COX-2 expression 
between different clinical types. 5 In our study, 8 of 
145 patients with lymphoma were COX-2 positive. 

In a study carried out by Hazar B, there was no 
significant difference in the mean age of the 
lymphoma patients with positive / negative COX-2 
(p=0.660). 4 In the current study, no significant 
difference was observed between lymphoma 
patients with positive / negative COX-2 (p=0.483). 

In the study of Li B et al., the degree of positive 
COX-2 expression was significantly higher in the 
relapsed NHL. 9 In our study, 15 patients with 
negative COX-2 experienced relapse. In the study of 
Sugita Y, COX-2 was reported positive in 20 of 22 
patients with nervous system lymphoma. 10 

In the study of Mohammad et al., and Wun T et 
al., COX-2 expression was significantly higher in the 
malignant lymphoid tissues compared to the normal 
tissues. 11 " 12 In a study carried out by Thum MJ, it has 
been confirmed that the COX-2 expression 
increases in the malignant lymphoid tissues 
significantly, but usage of NSAIDs in treating 
malignant tumors is not yet confirmed. 13 According 
to our results, there was no relationship between 
cox-2 expression and type of lymphoma. We 
emphasize that more patients are required for 
assessment of COX-2 expression. On the other 
hand, as the majority of study participants had Azeri 
background, the results of the study were more 
likely to be affected by this ethnic group. 

ACKNOWLEDGEMENT 

This study was supported by the Hematology - 
Oncology Research Center, Tabriz University of 
Medical Sciences. This article is an extract from 



doctoral dissertation work done by Mrs Faride 
Akbari. The authors would like to thank the 
members of the pathology labs in Imam Khomeini, 
Sina, Shahriar and Shams Hospitals. Our thanks also 
extended to staff of Dr Eslami, Dr.Halim, Dr.Rabiee 
and Dr Gharabaghi pathology labs. 

REFERENCES 

1. Lichtman MA, Beutler E, Kipps TJ, Seligshon U, 
Kaushansy K, Pregal YT.Williams Hematology, 7 th 
ed, MeGraw-Mill, Philadelphia, 2006, 1407-1482. 

2. Dawn FE, Chan KA, Darcci PM, Holly EA.Use of 
Nonsteroidal Antiinflammatory drugs and non- 
hodjkin lymphoma: a Population based case-control 
study. American Journal of Epidemiology .2006; 5: 
407-504. 

3. Hazar B.Ergin M, Segrek E, Erdoyan S, Tuncer I, 
Haskverdi S(2004). Cyclooxygenase-2(CoX-2) 
expression in Lymphoma. Leuk lymphoma 
.2006;45:139-9 

4. Li B, Zhong MZ, Tang TF, Liu W, Huang J. Correlation 
of cyclooxygenase-2 expression to P-glycoprotein 
expression in B-cell non-Hodgkin's lymphoma. Ai 
Zheng.2007; 26; 851-5. 

5. Paydas S, Ergin M, Erdogam S, Seydaoglu 
G.Cyclooxygenase(COX-2) expression in non-Hodjkin 
Lymphoma. Leu Lymphoma .2007; 389-950. 

6. Braunwal AE, Anthony SF, Kasper AL, Hauser SL, 
Longo AL, Jameson JL.Harison's of internal medicine, 
Vol 2, 15 th. Ed. W.B. Saunders Company, New 
York.2001; 1399-1410. 

7. Barisik NO, Bozkurt S, Gumus M, Kaygusuz I, 
Karadayi N, Bas E, Bayik M, et al. Expression and 
prognostic significance of cox-2 and p-53 in hodgkin 
lymphomas: a retrospective study. Diagn Pathol 
.2010; 26:19. 

8. Li HL, Sun BZ, Ma FC.Expression of COX-2, iNOS, p53 
and Ki-67 in gastric mucosa-associated lymphoid 
tissue lymphoma. World J Gastroenterol .2004;; 
10:1862-6. 

9. Sugita Y, Komatani H, Ohshima K, Shigemori M, 
Nakashima A.Expression of cyclooxygenase-2 and 
vascular endothelial growth factor in primary central 
nervous system lymphomas. Oncol Rep .2007; 
18:617-22. 

10. Mohammed SI, Khan KN, Sellers RS, Hayek MG, 
DeNicola DB, Wu L, Bonney PL, et al. Expression of 
cyclooxygenase-1 and 2 in naturally-occurring canine 
cancer. Prostaglandins Leukot Essent Fatty Acids 
.2004; 70:479-83. 

11. Wun T, McKnight H, Tuscano JM. Increased 
cyclooxygenase-2 (COX-2): a potential role in the 



International Journal of Hematology Oncology and Stem Cell Research 
ijhoscr.tums.ac.ir 



3 



Zohreh Sanaat, et al. 



IJHOSCR, 1 January 2013. Volume 7, Number 1 



pathogenesis of lymphoma. Leuk Res .2004; 28:179- 
90. 

12. Thun MJ, Henley SJ, Gansler T.lnflammation and 
cancer: an epidemiological perspective. Novartis 
Found Symp .2004; 256;6-21 



13. Shim SJ, Yang Wl, Shin E, Koom WS, Kim YB, Cho JH, 
Suh CO, et al. Clinical significance of cyclooxygenase- 
2 expression in extranodal natural killer (NK)/T-cell 
lymphoma, nasal type Int Radiat Int J Radiat Oncol 
Biol Phys . 2007: 67: 31-8. 



4 



International Journal of Hematology Oncology and Stem Cell Research 
ijhoscr.tums.ac.ir 



